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Wha t is claim ed_isj_ 



mlll t A -channel audio signal, 
X. apparatus for processing a multi chan 

th e multi-channel audio signal having at least 
nal channels, comprising: 

a first downmix channel and a sec- 
..,„= for providing a rirsi u 

, thp first and the second downmix chan- 
ond downmix channel, the first an 
nels being derived from the original channels; 

me ans for calculating channel side <»J 

sefected original channel of the -iginal , 

for calculating being operative to 
means for calcu channel Qr a 

ohannel side information such that a 

combined downmix channel including the first a ^_ 
d ownmix channel, when weighted using the oha 
formation, results in an approximation 
) original channel; and 

means for generating output data, the output data in- 
cluding the channel side information. 

2 . ApP aratus in accordance with claim ^ 

— £o ; r h rr o^rrrr-itLaii, - 

rst^rchannel or a signal derived ^ the first 
downmix channel and the second downmix channel 
derived from the second downmix channel. 
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otrir data not including time do- 
side information as parametric data 

main samples or spectral values. 

4 . apparatus in accordance with claim 1, in 

mea ns tor calculating is op^tive to per, ^ ^ 

Tellrate j0 in P t stereo parameters as channel side informa- 
tion for the selected original channel. 

•4-v, risiin 3 in which the 
* Apparatus in accordance with claxm 3, 
e ans Tor calculating is operative to perform inten , V 
stereo coding or b inaural cue coding sue -t. e ; ^_ 

side information represent an energy 

* ^ elected original channel, 
r3l CU e parameters for the selectea y 
' . i or a combined downmix channel is 

wherein a downmix channel or a combine 

usable as a carrier channel. 



6. 



Apparatus in accordance with claim 1, 
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in which the multi-channel audio signal includes a 
ieft channel, a left surround channel, a right channel and 
a right surround channel, 

in which the means for providing is operative to pro- 
■ d e the first downmix channel as a left downmix channel 

second ^ - el as . * 

channel, the left and the right downmix channels .rng 
formed such that a result, when played, xs ste 
sentation of the multi-channel audio signal, and 

in which the means for calculating is operative 
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to calculate the channel side information for the 
le ft channel as the selected original channel using 
the left downmix channel, 

to calculate the channel side infection fcr the 
rlgh t channel as the selected original channel usrng 
the right downmix channel, 

to calculate the channel side information fcr the 
left surround channel as the selected original channel 
using the left downmix channel, and 

to calculate the channel side information for the 
riaht surround channel as the selected original chan- 
nel using the right downmix channel. 

Apparatus in accordance with claim 1, 

ln which the original channels include a center chan- 



20 nel, 



which further includes a combiner for combining the 
flrs t dewnmrx channel and the second downmix channel to 
tain the combined downmix channel; and 

wh erein the means for calculating the channel side in- 
tormation for the center channel as the selected orrgrnal 
channel is operative to calculate the channel srde rnforma 

ion such that the combrned downmix channel when werghted 
using the channel side information results in an approxrma- 
tion of the original center channel. 
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•4-v, riaim 1, in which the 
S. Apparatus in accordance ^ ™ ' first dQun . 

m eans for providing is operative to derrve t 

n n H rhP second downmix channel from tne 
mix channel and the ec mined Unear weighted 

Ml " f o U r the i t dolix channel and using a sec- 
"—ed linear weighted cognation for the sec- 
ond downmix channel. 



10 



. in accordance with claim 7, in which the 

9 - APParatUS d unl weighted combination is defined 
first predetermined linear weiy 

as follows: 



Lc . f(L + a-Ls + b-C); or 



15 in which the 

bination is defined as follows 

Rc = f (R + a-Rs + b-C) , 



predetermined second linear weighted com- 
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herein L c is the first — channel 

the seC ond — — ^r::;^: i . ^ - t 

is an original right channel, wherern ^ » ■ 
le ft surround channel, and wherern Rs rs 
surround channel. 



■4-v, ^i^iTTi 1. in which the 

10 . apparatus in acco rdance wrth c la - sup „ 

m eans for providing is operatrve to 

plied first and second downmix channels. 



30 



first downmix channel and tne 
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nf the original channels 

in varying degrees, wne „ HannG i side infor- 

operative, to use, for ca.-a, - — ^ 

— - — i f ::;:i ; n ^ ^ 

which is stronger influenced y 

a t-o the other downmix channel, 
nel when compared to the orn 



■ . v. Haim 1, in which the 
12 . ApP aratus e ^ ^ _ 

m eans for generating » o P e»t ^ ^ ^ ^ 

su cb that the out P ut data are ^ 
data syntax to be used by a ^ 
■ the first downmix channel or a signal 

ing the first channel or a 

first downmix ohannel or the a 

_, * „ vto second downmix ch a nnei to 
signal derived from the seco multi . ch annel audio 

decoded stereo representation of the mul 



signal . 



output data syntax is structured ^ 

• i H.ta field to be ignored by a low 
special data riexu nnprative to in- 



field. 



!5 14 . ^-.--^--ror^n-- 

synta x is m P 3 syntax end the special data 
ciliary data field. 

15 . RpP aratus in accordance with ^J^Z 
30 m eans for generating is opera five to s ^ 

— ° n int ° by h :; ^ -coder « 

side information are only used by 
are ignored by the low level decoder. 
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lfi „aratu S in accordance with claim 2, which further 
16. Apparatus dounra ix channel 

r= rr;: r. ,„ — r:: 

or £o r encoding the second downmix channel to ootarh 
signal derived from the second downmix channel. 

17 apparatus in accordance with claim 16, in which the 
encoder is a perceptual encoder which includes means for 
ting, a signal to *e encoded into a spectral represen- 
tation, means for guantizing the spectral representation 
„ sing psychoacoustic model and means for entropy encoozng 
guantLd spectral representation to ohtain an entropy 
needed guantized spectral representation as the srgn, > ~ 
rlved from the first downmix channel or the srgnal 
from the second downmix channel. 

18 . Apparatus in accordance with claim 17, in which the 
perceptual encoder is an encoder in accordance wrth MPEG 
1/2 ayer III (m P 3» or MPEG-2/4 advanced audro codrng 



(AAC) . 
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19 Apparatus in accordance with claim 1, in whrch the 
m ans for calculating is operative to calculate downmrx en- 
:; gy values for «- downmix channel or the com b ined downmrx 
channel, 

to calculate an original energy value for the selected 
original channel, and 

t0 calculate a gain factor as the channel side inton- 
ation, the gain factor heing derived from the downmrx en- 
ergy value and the original energy value. 
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■*v, riaini 1 in which the 
20 . App aratu S in —dance "i -^^ ^ 

m eans for calculating is operative 

dependent c h annel side information^ = ^ ^ 
a plurality of frequency bands, a plural 
channel side infection parameters are obtained. 

21 Method of processing a multi-channel audio signal, the 
Lti channel audio signal having at least three original 
channels, comprising: 

providing a first — channel and a second downmix 
channel, the first and the second — channels being 
derived from the original channels; 

calculating channel side information for a selected 

Zs ' h second — channel, when weighted using 

Z channel side information, results in an approximation 
of the selected original channel; and 

aerating output data, the output data including the 
channel side information. 

22 . apparatus for inverse processing of input data the 
r La including channel side information, a first 
rnput data first downmix 

downmix channel or a signal derived 

i »nd a second downmix channel or a signal derive 
channel and a second down mix 
„ r, rhe second downmix channel, wherein the 
' £r ° m TaM the second downmix channel are derived from at 
I I! h o Unal channels of a multi-channel audio sig- 
and wherein the channel side information are calcu- 
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iated such that a downmix channel or a coined downmrx 
channel including the first downmix channel and the sec nd 
downmix channel, when weighted using the channel srde n 
£ ormatron, results In an approximation of the selected 
original channel, the apparatus comprising: 

an input data reader for reading the input data to ob- 
tain the first downmix channel or a signal derived from the 
£irst downmix channel and the second downmix channel or a 
signal derived from the second downmix channel and the 
channel side Information; and 

a channel ^constructor for reconstructing the ap- 
proximation of the selected original channel using the 
channel side Information and the downmix channel or the 
combined downmix channel to obtain the approximate of 
selected original channel. 

23 Apparatus in accordance with claim 22, further com- 
prising a perceptual decoder for decoding the signal de- 
rived from the first downmix channel to obtain the deco ed 
version of the first downmix channel and for decoding the 
signal derived from the second downmix channel to obtarn 
decoded version of the second downmix channel. 

24 apparatus in accordance with claim 22, further com- 
prising a combiner for combining the first downmix channel 
and the second downmix channel to obtain the combined down- 
mix channel. 

25. Apparatus in accordance with claim 22, 
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in which the original audio signal includes a left 
channel, a left surround channel, a right channel, a right 
surround channel and center channel, 

wherein the first downmix channel and the second down- 
mix channel are a left downmix channel and a right downmix 
channel, respectively, and 

wherein the input data include channel aide informa- 
tion for at least three of the left channel, the left sur- 
round channel, the right channel, the right surround chan- 
nel and the center channel, 

wherein the channel reconstructor is operative 

to reconstruct an approximation of the left chan- 
nel using channel side information for the left chan- 
nel and the left downmix channel, 

to reconstruct an approximation for the left sur- 
round channel using channel side information for the 
left surround channel and the left downmix channel, 

to reconstruct an approximation for the right 
channel using channel side information for the right 
channel and the right downmix channel, and 

to reconstruct an approximation for the right 
surround channel using channel side information for 
the right surround channel and the right downmix chan- 
nel . 
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26 Apparatus in accordance with claim 22, in which the 
channel ^constructor is operative to reconstruct an ap- 
proximation for the center channel using channel side in- 
formation for the center channel and the combined downmrx 

5 channel. 

27 Method of inverse processing of input data, the input 
data including channel side information, a first downmix 
channel or a signal derived from the first downmix channel 
and a second downmix channel or a signal derived from the 
second downmix channel, wherein the first downmix channel 
and the second downmix channel are derived from at least 
three original channels of a multi-channel audio signal, 
and wherein the channel side information are calculated 
such that a downmix channel or a combined downmix channel 
including the first downmix channel and the second downmrx 
channel, when weighted using the channel side information, 
results in an approximation of the selected original chan- 
nel, the method comprising: 

reading the input data to obtain the first downmix 
channel or a signal derived from the first downmix channel 
and the second downmix channel or a signal derived from the 
second downmix channel and the channel side inf ormatron; 
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reconstructing the approximation of the selected 
original channel using the channel side information and the 
downmix channel or the combined downmix channel to obtain 
the approximation of the selected original channel. 

28 Computer program having a program code for performing 
a method of processing a multi-channel audio signal, the 



42 



multi-channel audio signal having at least three original 
channels, comprising: 

providing a first downmix channel and a second downmix 
channel, the first and the second downmix channels being 
derived from the original channels; 

calculating channel side information for a selected 
original channel of the original signals such that a down- 
mix channel or a combined downmix channel including the 
first and the second downmix channel, when weighted using 
the channel side information, results in an approximation 
of the selected original channel; and 

generating output data, the output data including the 
channel side information. 

29. Computer program having a program code for performing 
a method for inverse processing of input data, the input 
data including channel side information, a first downmix 
channel or a signal derived from the first downmix channel 
and a second downmix channel or a signal derived from the 
second downmix channel, wherein the first downmix channel 
and the second downmix channel are derived from at least 
three original channels of a multi-channel audio signal, 
and wherein the channel side information are calculated 
such that a downmix channel or a combined downmix channel 
including the first downmix channel and the second downmix 
channel, when weighted using the channel side information, 
results in an approximation of the selected original chan- 
nel, the method comprising: 
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reading the input data to obtain the first downrnix 
channel or a signal derived from the first downrnix channel 
and the second downrnix channel or a signal derived from the 
second downrnix channel and the channel side information; 
5 and 

reconstructing the approximation of the selected 
original channel using the channel side information and the 
downrnix channel or the combined downrnix channel to obtain 
10 the approximation of the selected original channel. 



